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3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the current collection tab for cells used in order to connect electrically 
between the positive-electrode plates and obturation plates in an alkali rechar geable battery in more detail about a cell. 
[0002] * ■ " ~~ 

[Description of the Prior Art] For example, the positive-electrode plate which made the current collection substrate 
support the positive active material with which the nickel and the hydrogen rechargeable battery of a cylindrical shape 
are represented by nickel hydroxide, Where the separator equipped with solution retention for the negative-electrode 
plate which made the current collection substrate support a hydrogen storing metal alloy by electric insulation among 
both is infixed, superposition, The laminating sheet is wound where a negative-electrode plate is made into a table, and 
it considers as the generation-of-electrical -energy element of a cylindrical shape, holds in the cell can with which a 
negative-electrode terminal also serves as the generation-of-electrical-energy element together with the alkali 
electrolytic solution, and has structure sealed with the obturation plate with which a positive-electrode terminal also 
serves as up opening of a cell can through the gasket of electric insulation. 

[0003] In this structure, a negative-electrode plate contacts a cell can and the cell circuit is formed by connecting with a 
current collection tab between a positive-electrode plate and an obturation plate. 

[0004] by the way, the request to high-capacity-izing conventionally looked like [ the nickel and the hydrogen 
rechargeable battery currently used abundantly as the driving source ] has become strong with the spread of various 
electrical and electric equipment in recent years. 

[0005] In order to meet the request, as a current collection substrate of a positive-electrode plate, the object for prizes of 
the nickel fiber substrate and nickel foam sheet which have three-dimension network structure is carried out. It is 
because it is porous structure in the case of this nickel fiber substrate or a nickel foam sheet, so the amount of the 
positive active material filled up with and supported increases there and discharge capacity becomes large. 
[0006] Such a positive-electrode plate is manufactured in general as follows. 

[0007] First, the nickel hydroxide powder which functions as an active material, the carboxymethyl cellulose which is a 

thickener, the cobalt compound as an electric conduction adjuvant, and water are kneaded, and a ******-strike is 

prepared. On the other hand, the sheet of the nickel foam of predetermined voidage is prepared. 

[0008] said mixture carried out — the specified quantity of a paste - a nickel foam sheet — applying — a mixture — a 

sheet front face is made to plaster in the shape of a layer at the same time it fills up the opening inside a sheet with a 

paste the part in which the current collection tab mentioned later is attached at this time - a mixture - a paste is not 

made to fill up with and apply but the natural complexion of a nickel foam sheet is exposed as it is. 

[0009] subsequently, a mixture — while drying a paste, performing for example, roll rolling to the whole after that and 

adjusting thickness - desiccation - a nickel foam sheet is made to support a mixture 

[0010] and finally drawing 1 showed - as - said mixture among the front faces of the nickel foam sheet 1 carried out - 
one edge 2A of the current collection tab 2 is joined to part 1A which did not apply a paste, and a positive-electrode 
plate is manufactured. In addition, other-end section 2B of the current collection tab 2 is joined to the obturation plate 
of the cell which is not illustrated. In addition, it is usually that the piece of pure nickel and nickel plating steel plate are 
used, and the front face is a bright machined surface from the former as a current collection tab. 
[001 1] the current collection tab 2 - a mixture - as an approach of joining to non-applying part 1 A of a paste, the 
following approaches are adopted from the former. 

[0012] First, it is the approach of carrying out fastening junction of the current collection tab 2 and said non-applying 
part 1 A. However, in the case of this approach, there is a problem of a nickel foam sheet crashing and it becoming 
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impossible to secure that mechanical strength. 

[0013] Moreover, laser welding is also applied. Although firm welding is realizable by this approach, that facility is 
very expensive on the other hand, and there is a problem that it is not desirable in respect of being economical. 
[0014] furthermore, the desiccation currenfly supported by the nickel foam sheet by vibration impressed in this case 
although welding a current collection tab by ultrasonic impression was also performed — since a mixture is omitted and 
the fall of electrode capacitance is caused, it is not desirable. 

[0015] Finally resistance welding occurs, drawing 2 showed this approach - as - desiccation — it is the approach of 
arranging the current collection tab 2 to part 1 A which the mixture has not applied, energizing the welding current, 
being stuck by pressure with the welding electrodes 3a and 3b of a pair from the upper part and a lower part, making 
the contact interface of part 1 A and the current collection tab 2 generating the Joule ! s heat, and forming and welding a 
nugget to said contact interface with that heat, since [ with few / and / costs which welding takes this approach ] a 
maintenance is also easy - said three approaches carried out — replacing — current — it is adopted widely. 
[0016] 

[Problem(s) to be Solved by the Invention] However, there are the following problems also in the above-mentioned 
resistance welding. 

[0017] First, sinc e the current collection ta b_c urrent lY-US£ d from t he former. i s a bright machined sur face with the 
^usually smooth front face an d the contact resistance of a contact interface with partner material tends to become low, it 
is the problem that the generating Joule's heat in said contact interface also becomes small, and a big nugget is hard to 
be formed. This problem makes small welding reinforcement of a current collection tab and partner material, and 
enlarges dispersion in strong, and becomes the factor which lowers welding dependability. 

[0018] In drawing 1 , the front face of part 1 A is a smooth side precise as the whole, although some irregularity exists 
since it is the field where roll rolling of the porous structure was carried out when welding one edge 2A of a current 
collection tab by resistance to part 1 A. The contact resistance with edge 2A of a current collection tab serves as a case 
where each of both is bright machined surfaces, and a value of an abbreviation EQC, therefore the welding 
reinforcement of edge 2A of a current collection tab and part 1 A becomes small. 

[0019] M oreover, if other-end section 2B of a current collection tab is a bright machined surface, following un- 
arranging will arise. 

[0020] That is, it is because, as for an obturation plate, a front face generally consists of nickel plating steel plate of a 
bright machined surface when it welds by resistance to the obturation plate which does not illustrate edge 2B, so the 
welding reinforcement of edge 2B of a current collection tab and an obturation plate will be small, and dispersion will 
become large and the welding dependability between both will fall. 

[0021] Form a projection in a current collection tab, for example, partner material, such as part 1A, is made to consume 
this projection to such a problem, and the method of performing intensive energization of the welding current in that 
part is learned. However, in the case of this approach, the rise of process costs is caused by the projection formation to 
a current collection tab etc., and in order that the welding current may energize only a height, welding area also 
becomes small, and there is difficulty in that are stabilized and big welding reinforcement is realized. 
[0022] This invention solves the above-mentioned problem when welding a current collection tab by resistance to the 
both sides of a positive-electrode plate and an obturation plate, and it aims at offer of the cell equipped with the 
possible current collection tab for realizing high welding dependability in the both sides of a positive-electrode plate 
and an obturation plate. 
[0023] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, in this invention, the cell 
characterized by having th e current collection tab who se degree of ****** (Ra) is 0.1-4 micrometers is offered. 

[0024] * " — " ■ ~~ 

[Embodiment of the Invention] The current collection tab used for the cell of this invention has the description for the 
degree of ****** (R a ) to be 0.1-4 micrometers, and the quality of the material should just be used from the former. 
[0025] In addition, the part which has the above-mentioned degree of ****** (Ra) may be the whole surface of the 
front flesh side of a current collection tab, you may be only one side and, in short, the part welded to a current 
collection substrate or an obturation plate at least should just have the above-mentioned degree of ****** (Ra). 
[0026] since it becomes the smooth side where the degree of ****** (R a ) approximated the surface state to the bright 
machined surface when smaller than 0. 1 micrometers ~ the mixture of a current collection substrate - the contact 
resistance at the time of making a non-applying part and an obturation plate contact becomes low, its generating Joule's 
heat also decreases, it will become difficult [ good nugget formation ], and the magnitude of the formed nugget will 
also vary. Consequently, the fall of welding reinforcement and increase of the dispersion will take place, and welding 
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dependability will fall. 

[0027] Conversely, the costs which surface roughening takes while it becomes difficult for the contact resistance with 
partner material to become large too much if the degree of ****** (Ra) becomes large 4 micrometers, and to advance 
resistance welding smoothly also increase, and it becomes disadvantageous economically. 

[0028] After this current collection tab performs nickel plating to a steel plate, it can roll out the obtained plate between 
the colds using a roll which is Ra value which the roughness of a roll surface described above, and can process and 
manufacture that processing material. Moreover, you may manufacture by the approach which galvanized the front face 
oi a steel plate coarsely. 
[0029] 

[Example] the mixed powder 100 weight section which consists of examples 1-8, the example 1 of a comparison - 90 
% of the weight of 4 nickel-hydroxide powder, and 10 % of the weight of 1 cobalt-oxide powder - receiving - the 
cai boxymethyl-cellulose 0.2 weight section and 40 % of the weight of water - kneading - the mixture for positive 
electrodes - the paste was prepared. 

[0030] the part except the part which prepares the sponge-like nickel sheet (current collection substrate) of 95% of 
vcidage, and welds a current collection tab - the above - a mixture ~ after being filled up with the paste, it dried at the 
temperature of 100 degrees C, and, subsequently roll rolling was carried out by 5t of **. 

[003 1] A piece of p ure nickel (thick n ess ofiH 5mm) which is different on the other hand as surface roughness (Ra) 
showed in TableTwas prepared as a current collection tab. 

[0032] Subsequently, having arranged one edge of this current collection tab 2 to part 1 A of a sheet 1, and sticking that 
by pressure by the pressure of 2kg/cm2 with the welding electrodes 3a and 3b, as drawing 2 showed, the 1.5kA welding 
current was energized for 0.5 seconds, and the current collection tab 2 was welded by resistance to part 1 A two points. 
The welding number is 100 pieces. Subsequently, the current collection tab was pulled using the push pull gage, and 
reinforcement in case part 1 A fractures was measured. It was shown in Table 1 by making the result into the average. 
Moreover,, it measured, and it was torn to pieces and the frequency to which two nuggets remain in the direction of a 
current collection tab at the time of this tension test, namely, part 1 A of the current collection substrate 1 is lengthened 
and torn to pieces was computed as an incidence rate (%). The result was also shown in Table 1. 
[0033] 
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The following thing is clear from Table 1. 

[1 034] Breaking strength also becomes large and goes as the surface roughness of a current collection tab becomes 
large, but if surface roughness becomes larger than 0.5 micrometers, breaking strength serves as an almost fixed value, 
and it will be torn to pieces and an incidence rate will become 100%. 

[ r ^35] I hear that the reinforcement of the formed nugget is larger than the reinforcement of a current collection 

s strate, and there is this, and it proves the effectiveness of having made the front face of a current collection tab into 

tl • roughening side. 

[( J36] As partner material of five to examples 9-15 and example of comparison 9 resistance welding, surface 
roughness (Ra) selected the obturation plate made from nickel plating steel plate which is the bright machined surface 
\\ Hch is 0.05-0.08 micrometers, and welded the current collection tab by resistance there on the same conditions as 
examples 1-8. 

[( )37] It was torn to pieces with the breaking strength at that time, and the incidence rate was shown in Table 2. 

[( 1 >38] In addition, in this case, since the direction of an obturation plate is high intensity from a current collection tab, 

t : direction of a current collection tab will tear to pieces and fracture at the time of a tension test, and the ** value of 

t! • two nuggets will be carried out to the direction of an obturation plate. Therefore, it is torn to pieces with the 

b /a king strength in Table 2, and an incidence rate is as a result of [ about a current collection tab 1 measurement 

[r,M 3 9] 

r ' ble2] 
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[C-40] 

[il feet of the Invention] If the current collection tab of this invention is welded by resistance to a current collection 
Svi jstrate or an obturation plate by the above explanation since the surface roughness (Ra) is 0.1-4 micrometers so that 
clearly, the welding ifcinforcement is very large compared with the former, and dispersion also becomes small and it 
can raise welding dependability. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The cell characterized by having the current collection tab whose degree of ****** (Ra) is 0.1-4 
micrometers. 



[Translation done.] 
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